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(54) Method of coating semiconductor wafer with resin and mold used therefor 



(57) In a method of coating a semiconductor wafer 
with a resin of the present invention, first a semicon- 
ductor wafer (4) is placed on a bottom surface of a cav- 
ity (5) provided in a molding surface of a lower mold of a 
mold with its surface having a bump facing upward. 
Thereafter, a required amount of resin material (6) is 
supplied to cavity (5), and a film (7) for exposing the 
bump is applied to a molding surface of the upper one of 
the molds (1, 2). In this state, molds (1, 2) are closed 
together. Resin material (6) is heated to melt in cavity 
(5). Then, film (7) is pressed against the bottom surface 
of cavity (5) by a pressing member (8) provided on the 
molding surface of the upper mold, so that film (7) is 
abutted against a leading edge of bump (3) in cavity (5). 
A pressure is applied to the resin in cavity (5) through 
film (7), and the surface having the bump of semicon- 
ductor wafer (4) is coated with resin. According to the 
method, pressing member (8) is provided on the upper 
mold, so that melted resin does not enter a sliding por- 
tion. Accordingly, productivity of the resin-coated wafer 
increases and a resin-coated wafer with high quality 
and reliability is obtained. 



FIG. 1A 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to methods of 
coating a semiconductor wafer with resin for coating a 
surface of the semiconductor having a solder bump (a 
protruding electrode) or the like with resin and an 
improved mold therefor. 

Description of the Background Art 

[0002] Conventionally, a soft and breakable bump is 
protected and reinforced by coating a surface of a sem- 
iconductor chip having a bump with resin, for example in 
a chip size package (CSP). The operation of coating the 
chip with the resin is performed at the stage of manufac- 
turing a semiconductor wafer (at a wafer level). 
[0003] For example, using a mold for coating with 
resin shown in Figs. 8A and 8B, the surface having a 
bump of the semiconductor wafer is coated with resin to 
produce a resin-coated wafer. Then, the resin-coated 
wafer is cut into a number of resin-coated chips. 
[0004] More specifically, the mold shown in Figs. 8A 
and 8B has an upper mold 81 and a lower mold 82. 
which are opposed. A film 83 for exposing a bump (for 
preventing a bump from being covered with resin) is 
applied onto the molding surface of upper mold 81. 
Lower mold 82 is provided with a cavity 85 for resin 
coating in which a semiconductor wafer 84 with a bump 
88 is supplied and set, a fitting hole 86 including cavity 
85, and a bottom member 87 defining a bottom of cavity 
85 which vertically moves in fitting hole 86. 
[0005] As shown in Fig. 8A, film 83 is applied to the 
molding surface of upper mold 81 , and semiconductor 
wafer 84 is set in cavity 85 with its surface with the bump 
facing upward. Thereafter, a required amount of resin 
material 89 is supplied onto the surface with the bump, 
upper and lower molds 81 , 82 are closed together, and 
resin material 89 in cavity 85 is heated to melt. 
[0006] As shown in Fig. 8B, bottom member 87, 
along with semiconductor wafer 84 placed thereon, is 
moved upwardly in cavity 85, so that the leading edge of 
bump 88 is abutted against film 83. At the time, at least 
the surface of wafer 84 with the bump is coated with the 
resin. Thus, the portion of bump 88 that is abutting 
against film 83 (the leading edge of the bump) is 
exposed from resin (i.e., not in contact with resin) on the 
surface coated with resin (the surface with the bump) of 
resin-coated wafer 90 in cavity 85. 
[0007] However, the melted resin enters a gap 
between fitting hole 86 and bottom member 87 (a sliding 
portion) and cured therein. Then, a resin burr (a hard- 
ened resin) is caused in the gap, which prevents bottom 
member 87 from sliding. As a result the resin burr in the 
gap must frequently be removed, thereby decreasing 



productivity of resin-coated wafer 90. 
[0008] Further, such a sliding problem prevents 
application of a sufficient pressure on the resin in the 
cavity by bottom member 87, whereby bump 88 cannot 
5 be abutted against film 83 but entirely buried in the 
resin. In this case, bump 88 cannot be used for external 
connection. As a result, the resin-coated wafer (resin- 
coated chip) with high quality and reliability is not pro- 
vided. 

10 

SUMMARY OF THE INVENTION 

[0009] One object of the present invention is to pro- 
vide a method of coating a semiconductor wafer with 

is resin for increasing productivity of a resin-coated wafer, 
and to provide a mold used therefor. 
[0010] Another object of the present invention is to 
provide a method of coating a semiconductor wafer with 
resin for ensuring a resin-coated wafer with high quality 

20 and reliability, and to provide a moid used therefor. 

[0011] In the method of coating a semiconductor 
wafer with resin according to the present invention with 
which the above mentioned objects are achieved, first, a 
semiconductor wafer with its surface having a bump fac- 

25 ing upward is placed in a prescribed position on the bot- 
tom surface of the cavity provided on a molding surface 
of one part of the mold (one mold) for resin coating. The 
mold has two parts whose molding surfaces are 
opposed. Thereafter, a required amount of resin is pro- 

30 vided in the cavity, and a film for exposing the bump 
from resin is applied onto a molding surface of the other 
part of the mold (the other mold). In this state, the molds 
are closed together and the resin is heated to melt in the 
cavity. Then, the film is pressed against the bottom sur- 

35 face of the cavity by a pressing member provided on the 
molding surface of the other mold, so that the film is 
abutted against the leading edge of the bump in the cav- 
ity and the resin in the cavity is pressed through the film. 
Thus, the surface having the bump of the semiconduc- 

40 tor wafer is coated with resin. 

[0012] In the method of coating the semiconductor 
wafer with resin, preferably, the cavity is provided in the 
lower mold and the pressing member is provided on the 
upper mold. Further, the film applying step causes 

45 application of the film on the molding surface of the 
upper mold. 

[0013] According to the above described method, 
the pressing member is provided on the molding surface 
of the upper mold, and the pressing member and the 

so molding surface of the upper mold are not brought into 
contact with the resin or the melted resin because of the 
film for exposing the bump. Thus, the problem associ- 
ated with the conventional art caused by the melted 
resin entering the sliding portion of the pressing mem- 

55 ber is avoided. Therefore, when the resin-coated wafer 
is formed with the leading edge of the bump exposed 
from the resin (not in contact from the resin) by abutting 
the fflm against the leading edge of the bump of the 
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semiconductor wafer, productivity of the resin-coated 
wafer is increased and a resin-coated wafer with high 
quality and reliability is provided. 
[0014] Preferably, the semiconductor wafer is 
coated with resin while maintaining at least the cavity in s 
a prescribed vacuum condition. Thus, formation of voids 
or defective portions in the resin, which is coating the 
surface with the bump of the semiconductor wafer, is 
efficiently prevented. 

[0015] In a preferred embodiment of the method of io 
coating the semiconductor wafer with resin of the 
present invention, in the film applying step, the film is 
attracted to the molding surface of the upper moid of the 
mold, rumples are effectively smoothed out and 
avoided. 75 
[0016] Further, in the step of supplying the semi- 
conductor wafer, preferably, the semiconductor wafer is 
adsorbed to the bottom surface of the cavity, so that the 
semiconductor wafer is surely and stably fixed. 
[0017] In another preferred embodiment of the 20 
method of coating the semiconductor wafer with resin 
according to the present invention, in the step of closing 
the upper and lower molds of the mold together, at least 
the cavity is brought into the prescribed vacuum condi- 
tion. The vacuum is drawn with the upper and lower 25 
molds half-closed (not completely closed) with a pre- 
scribed space therebetween. 

[0018] The mold for resin coating of the present 
invention which is applied to the above described 
method of coating the semiconductor wafer with resin 30 
includes: a stationary mold and a movable mold 
arranged such that molding surfaces thereof are 
opposed; a cavity provided in the molding surface of 
one mold; a heating device heating to melt the resin in 
the cavity; a film for exposing bump which is applied on 35 
the molding surface of the other mold; and a pressing 
member provided on the other mold for pressing the film 
against the bottom surface of the cavity. 
[0019] Preferably, the moid for resin coating is fur- 
ther provided with a horizontally adjusting device for 40 
horizontally adjusting the surface having the bump of 
the semiconductor device place on the bottom surface 
of the cavity. Such a horizontally adjusting device allows 
the surface having the bump of the wafer to be horizon- 
tally adjusted even if there is a variation in thickness of 45 
the wafer. As a result, the film can efficiently be abutted 
against the leading edge of the bump. 
[0020] The foregoing and other objects, features, 
aspects and advantages of the present invention will 
become more apparent from the following detailed so 
description of the present invention when taken in con- 
junction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

[0021] 

Figs. 1 A and 1 B are cross sectional views schemat- 
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ically showing a mold for coating a semiconductor 
wafer with resin according to a first embodiment of 
the present invention, respectively showing the 
mold in open and closed states; 
Figs. 2A and 2B are cross sectional views schemat- 
ically showing the mold for coating a semiconductor 
wafer with resin according to the first embodiment 
of the present invention, respectively showing 
states in which a film is abutted against a leading 
edge of a bump of the semiconductor wafer and in 
which the molds are not closed together and the 
resin-coated wafer is separated from the mold; 
Figs. 3A and 3B are partial cross sectional views 
schematically showing in enlargement main por- 
tions of the mold shown in Figs. 1 B and 2A, respec- 
tively; 

Figs. 4A and 4B are cross sectional views schemat- 
ically showing a mold for coating a semiconductor 
wafer according to a second embodiment of the 
present invention, respectively showing a positional 
relationship between a film and a semiconductor 
wafer as well as the film adhered to the upper mold; 
Figs. 5A and 5B are cross sectional views schemat- 
ically showing the mold of the semiconductor wafer 
according to the second embodiment of the present 
invention, respectively showing states in which 
resin is supplied and in which a vacuum is drawn 
into a cavity of the mold; 

Figs. 6A and 6B are cross sectional views schemat- 
ically showing the mold of the semiconductor wafer 
according to the second embodiment of the present 
invention, respectively showing states in which a 
film is abutted against a leading edge of the semi- 
conductor wafer and in which the molds of the mold 
is opened and a resin-coated wafer is separated 
from the mold; . 

Fig. 7A is a moldial side view schematically show- 
ing the resin-coated wafer, Fig. 7B is a bottom view 
schematically showing the resin-coated wafer 
shown in Fig. 7A, and Fig. 7C is a cross sectional 
view schematically showing a resin-coated chip 
obtained by cutting the resin-coated wafer; 
Figs. 8A and 8B are cross sectional views schemat- 
ically showing a conventional mold for resin coat- 
ing. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

First Embodiment 

[0022] Now. the first embodiment of the present 
invention will be described with reference to Figs. 1A 
and 1 B. Referring first to Figs. 1 A and 1 B, a mold of the 
present embodiment includes a stationary upper mold 
1, and a vertically movable lower mold 2 opposed to 
upper mold 1 . 

[0023] Provided in a molding surface of lower mold 
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2 is a cavity 5 for resin coating in which a semiconductor 
wafer 4 having a bump (a protruding electrode) 3 is 
placed with the surface having the bump facing upward. 
A resin material 6, for example in a powder or particle 
form, can be supplied by a required amount in a pre- 5 
scribed position on the surface of the wafer having he 
bump on the bottom surface of cavity 5. 
[0024] Further, a film 7 for exposing the bump (a 
film for preventing the leading edge of the bump from 
being in contact with resin) is applied onto the molding 10 
surface of upper mold 1. Upper mold 1 has a pressing 
member 8 with a pressing surface (an upper mold sur- 
face) corresponding to a shape of cavity 5 of lower mold 
2 when viewed from above, and a vertically adjusting 
mechanism 9 for vertically moving pressing member 8. is 
[0025] Accordingly, when pressing member 8 is 
downwardly moved by vertically moving mechanism 9, 
film 7 is abutted against the leading edge of bump 3 and 
a prescribed pressure can be applied to the resin in cav- 
ity 5 through film 7. 20 
[0026] Further, an engaging portion (an annular 
protrusion) 1 0 for engaging and fixing film 7 to the mold- 
ing surface of the mold is provided on the peripheral 
portion (on the molding face of the lower moid) of cavity 
5. As film 7 is retained between molding surfaces of 25 
upper and lower molds 1 and 2 in closing upper and 
lower molds 1 and 2 together, any rumple of film 7 can 
efficiently be smoothed out or avoided. Thus, film 7 can 
be retained between molding surfaces of upper and 
lower molds 1 , 2 without any rumple. 30 
[0027] A heater 15 for heating the temperature of 
the resin up to a setting temperature is provided in the 
mold of the present embodiment. Thus, resin material 6 
in cavity 5 can be heated to mefL 

[0028] An operation related to the mold of the 35 
present embodiment having the above described struc- 
ture is as follows. As shown in Fig. 1A, first, film 7 is 
applied to the molding surface of upper mold 1 . Semi- 
conductor wafer 4 is set in a prescribed position on the 
bottom surface of cavity 5 with its surface having the 40 
bump facing upward. Thereafter, resin material 6 is sup- 
plied by a required amount on the surface with bump 3. 
Then, as shown in Figs. 1B and 3A, upper and lower 
molds 1 and 2 are closed together. Rim 7 can be 
retained and fixed between the molding surfaces of the 45 
molds by engaging portion 10, and resin material 6 in 
cavity 5 is heated to melt by heater 15. 
[0029] Then, as shown in Fig. 2A and 3B, pressing 
member 8 is pressed against the molding surface of 
lower mold 2 in cavity 5 by vertically adjusting mecha- so 
nism 9, so that film 7 is pressed into cavity 5 and 
smoothed out Thus, film 7 is abutted against the lead- 
ing edge of bump 3 and a prescribed pressure is applied 
to the resin in cavity 5 by a pressing member 8 through 
film 7. At the time, at least the leading edge of bump 3 is ss 
prevented from being brought into contact with the resin 
because of film 7. 

[0030] Further, as pressing member 8 uniformly 
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presses and smoothes out film 7, efficiently, a rumple is 
not caused to film 7. In addition, the resin is tightly 
encapsulated in cavity 5 as cavity 5 is sealed by film 7. 
[0031] It is noted that as pressing member 8 pro- 
duces the rumple avoiding function and effect of film 7, 
engaging portion 10 for engaging and fixing film 7 is not 
necessarily required. However, provision of engaging 
portion 1 0 produces a more efficient synergetic effect of 
surely avoiding a rumple of film 7. 
[0032] When a required amount of time is elapsed 
for curing, upper and lower molds 1 , 2 are separated as 
shown in Fig. 2B, with resin-coated wafer 12 being 
applied to film 7 between the upper and lower molds. 
[0033] With use of the mold according to the 
present embodiment which operate as described 
above, resin-coated wafer 12 is produced without pro- 
viding a sliding portion in lower mold 2 and while expos- 
ing the leading edge of bump 3 on wafer 4 from resin 1 1 . 
Accordingly, the problem with the melted resin entering 
the sliding portion as in the case of the conventional art 
is eliminated. As a result, productivity of the resin- 
coated wafer is increased and the resin-coated wafer 
with high quality and reliability can be achieved. 
[0034] In the above described embodiment, when 
the surface having bump 3 of semiconductor wafer 4 is 
coated with resin by applying a pressure onto the resin 
through film 7 by pressing member 8, a prescribed vac- 
uum is drawn at least into cavity 5 and the surface with 
bump 3 of semiconductor wafer 4 is coated with resin. In 
this case, formation of voids and defective portions in 
resin 1 1 coating the surface with bump 3 of semicon- 
ductor wafer 4 can efficiently be avoided. 
[0035] Further, in the above described embodi- 
ment, there may be a variation in thickness of semicon- 
ductor wafer 4. In such a case, the surface having bump 
3 of semiconductor wafer 4 placed on the bottom sur- 
face of cavity 5 may be inclined rather than horizontal. 
Thus, a horizontally adjusting device may be provided 
for horizontally adjusting the surface having the bump 
by appropriately moving the bottom surface of cavity 5. 
[0036] As a horizontally adjusting device, for exam- 
ple, inclined members (a taper plates) each having an 
inclined surface (tapered surface) and a horizontal sur- 
face respectively at one and the other ends of a cylin- 
der-like-shape may be employed. More specifically, a 
taper plate mechanism 21 as the horizontally adjusting 
device may include an upper inclined member 22, a 
lower inclined member 23, and a rotating mechanism 24 
rotating each of inclined members 22 and 23 about a 
cent©' axis of the cylinder circle when viewed from 
above. One or both of inclined members 22 and 23 are 
suitably rotated by rotating mechanism 24 (see Fig. 1 A 
and Fig. 1 B). 

[0037] More specifically, inclined members 22 and 
23 are suitably rotated by rotating mechanism 24 to 
incline the bottom surface of cavity 5 defining horizon- 
tally adjusting device 21 to horizontally set the surface 
having the bump of semiconductor wafer 4. Accordingly, 
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film 7 can efficiently be abutted against the leading edge 
of bump 3 of semiconductor wafer 4. 
[0038] It is noted that taper plate mechanism 21 can 
be provided in pressing member 8 of upper mold 1 
rather than in lower mold 1 . More specifically, for exam- s 
pie, taper plate mechanism 21 is provided in pressing 
member 8 for suitably inclining the pressing surface of 
pressing member 8 such that it is parallel to the surface 
having the leading edge of bump 3 in cavity 5 while 
downwardly moving pressing member 8. Thus, film 7 is w 
pressed and abutted against the leading edge of 
inclined bump 3 in cavity 5 f while being smoothed out 
As a result, film 7 can efficiently be abutted against the 
leading edge of semiconductor wafer 4. 
[0039] Furthermore, in the present embodiment is 
film 7 can be fixed to the molding surface of the upper 
mold by forcibly sucking it from a suction hole formed in 
the molding surface of the upper mold. Such a structure 
efficiently prevents a rumple of the film applied to the 
molding surface of the upper mold. 20 

Second Embodiment 

[0040] The second embodiment of the present 
invention will be described with reference to Figs. 4A to 25 
6B. It is noted that the portions which are the same as 
those of the first embodiment will be denoted by the 
same reference numerals and description thereof will 
not be repeated in the present embodiment. 
[0041] The structure of the mold according to the 30 
second embodiment of the present invention is different 
from the first embodiment in the following respect. As 
shown in Fig. 4A, mold cavity 5 is provided with a 
required number of suction holes 31 as a means for 
attracting and fixing semiconductor to the bottom sur- 35 
face of mold cavity 5. Accordingly, when semiconductor 
wafer 4 is placed on mold cavity 5, a vacuum is drawn 
from suction holes 31 of mold cavity 5, so that semicon- 
ductor wafer 4 is attracted and fixed in a prescribed 
position on the bottom surface of mold cavity 5. 40 
[0042] Further, as shown in Figs. 4A and 4B, in a 
prescribed position on the molding surfaces of the 
upper and lower molds at the periphery of engaging 
portion 10 provided in the periphery of cavity 5 in the 
lower mold, a fixing member is provided for fixing film 7 45 
between upper and lower molds when upper and lower 
molds 1 and 2 are closed. The fixing member includes 
an annular protrusion 32 provided on the molding sur- 
face of the lower mold, an annular recess 33 provided in 
the molding surface of the upper mold in correspond- so 
ence to annular protrusion 32, and absorbing and 
exhausting mechanism 35 provided in annular recess 
33. Such a structure forcibly absorbs and exhausts air 
or the like by absorbing and exhausting mechanism 35 
in the direction from annular recess 33 in the upper ss 
moid. Thus, film 7 can be attracted and fixed to the 
upper mold. 

[0043] In addition, when upper and lower molds 1 , 2 



are closed, annular protrusion 32 and annular recess 33 
are fitted together, and air or the like is forcibly absorbed 
and exhausted by absorbing and exhausting mecha- 
nism 35 in the direction from annular recess 33, so that 
film 7 is attracted to annular recess 33 and smoothed 
out. Thus, a runple of film 7 is avoided. Further, one or 
a plurality of fixing members (a combination of annular 
recess 33 and annular protrusion 32) for the film may be 
provided. 

[0044] In the mold of the present embodiment, a 
vacuum mechanism (not shown) may be provided for 
drawing a vacuum from an outside air excluding region 
34 (Fig. 5B) including at least a molding portion, which 
is structured such that the molding portion including at 
least mold cavity 5 is free of outside air. The vacuum 
mechanism draws a vacuum to outside air excluding 
region 34 for bringing the molding portion including at 
least cavity 5 into a vacuum condition. 
[0045] Next, the operation of the mold of the 
present embodiment having the above described struc- 
ture will be described. First, as shown in Fig. 5A, film 7 
is applied to the molding surface of upper mold 1 , and 
air or the like is forcibly absorbed and exhausted form 
annular recess 33 of upper mold 1 by absorbing and 
discharging mechanism 35, so that film 7 is attracted 
and fixed to the upper mold. Thereafter, in the pre- 
scribed position on the bottom surface of cavity 5, sem- 
iconductor wafer 4 is set with its surface having bump 3 
facing upward. A required amount of resin material 6 is 
supplied to the surface having the bump with semicon- 
ductor wafer 4, which is attracted and fixed to the bot- 
tom surface of cavity 5. 

[0046] As shown in Fig. 5B, lower mold 2 is 
upwardly moved, so that a required space is obtained 
between the upper and lower molds. Outside air exclud- 
ing region 34 is formed by bringing the molding portion 
including at least cavity 5 into an outside-air-free condi- 
tion, and a vacuum is drawn to outside air excluding 
region 34 by the vacuum mechanism. Thus, outside air 
excluding region 34 including at least cavity 5 is brought 
into the prescribed vacuum condition. 
[0047] As shown in Fig. 6A, lower mold 2 is further 
moved upward to completely close the upper and lower 
molds, and annular recess 32 and annular protrusion 33 
of the fixing portion are fitted together. At the time, film 7 
is retained between upper and lower molds by engaging 
portion 10, and absorbed and smoothed out into annu- 
lar recess 32. Thus, a rumple of film 7 can efficiently be 
avoided. 

[0048] Subsequently, resin material 6 in cavity 5 is 
heated to melt by a heater 15. Then, pressing member 

8 is downwardly moved by vertically moving mechanism 

9 so that the pressing surface of pressing member 8 is 
moved toward the bottom surface of cavity 5 of the lower 
mold. Rim 7 is pressed against cavity 5 and smoothed 
out, and abutted against the leading edge of bump 3. A 
prescribed pressure is applied to the resin in cavity 5 
through film 7 by pressing member 8. As a result, at 
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least the leading edge of bump 3 is not brought into con- 
tact with the resin because of film 7 in cavity 5. Further, 
the film 7 is smoothed out and a rumple is avoided. In 
addition, cavity 5 is sealed by film 7. Thus, the resin is 
tightly encapsulated in cavity 5. 
[0049] When a required period of time is elapsed for 
curing, upper and lower molds 1 , 2 are opened and sep- 
arated, with film 7 being applied to wafer 4 between 
upper and lower molds 1 and 2. 
[0050] With use of the mold of the present embodi- 
ment which is used to operate as described above, as in 
the above described first embodiment a sliding portion 
is not provided in the lower mold, and resin-coated 
wafer 12 is formed with the leading edge of bump on 
wafer 4 exposed from resin 1 1 . As a result, the problem 
with the melted resin entering the sliding portion as in 
the above described conventional example is elimi- 
nated. Thus, productivity of the resin-coated wafer is 
increased and the resin-coated wafer with high quality 
and reliability is achieved. 

[0051] Furthermore, as the molcfing portion includ- 
ing at least cavity 5 is brought into a prescribed vacuum 
condition for resin coating, formation of voids and defec- 
tive portions in resin 11, which is coating the surface 
with bump 3 of semiconductor wafer 4, is effectively 
avoided. 

[0052] In the present embodiment when a plurality 
of fixing portions including annular recess 33, annular 
protrusion 32 and absorbing and exhausting mecha- 
nism 35 are provided, in dosing the upper and lower 
molds, the absorbing and exhausting operation is forci- 
bly performed on the plurality of fixing portions almost 
simultaneously, separately, sequentially starting from 
the outermost annular recess 32, or arbitrarily in an 
appropriate manner. Thus, film 7 is attracted to annular 
recess 32 and smoothed out, so that formation of a rum- 
ple of film 7 is avoided. 

[0053] In haff-closing the upper and lower molds, 
lower mold 2 is not stopped but can be continuously 
moved upward. . 

[0054] ft is noted that resin-coated wafer 12 (see 
Fig. 7A) formed in each of the above described embod- 
iments is cut into chips 13 shown in Fig. 7B. As a result 
resin-coated chip 14 is formed as shown in Fig. 7C. The 
leading edge of bump 3 exposal from resin 1 1 of resin- 
coated chip 14 is, for example, structured to be electri- 
cally connected to a substrate or the like. 
[0055] Furthermore, in each of the above embodi- 
ments, a angle cavity is formed in the mold. However, a 
plurality of cavities may be provided in the mold. In addi- 
tion, although the resin material in a powder or particle 
form is used, a resin material in a possible various forms 
such as resin tablets may be employed. Although a ther- 
mosetting resin material is used in each of the above 
described embodiments, a thermoplastic resin material 
or the like may be employed 

[0056] Furthermore, in each of the above embodi- 
ments, transfer mold method using a liquid resin mate- 



rial instead of a powder or particle resin material may be 
employed. In this case, a required amount of liquid resin 
material is applied to the cavity and the upper and lower 
molds are closed, or the liquid resin material is intro- 

5 duced to the cavity by application of a pressure after the 
upper and lower molds are closed. 
[0057] Although the present invention has been 
described and illustrated in detail, it is dearly under- 
stood that the same is by way of illustration and example 

10 only and is not to.be taken by way of limitation, the spirit 
and scope of the present invention being limited only by 
the terms of the appended claims. 

Claims 

15 

1. A method of coating a semiconductor wafer with 
resin comprising the steps of: 

placing a semiconductor wafer (4) with a bump 
20 (3) in a prescribed position on a bottom surface 

of a cavity (5) formed in a molding surface of 
one of opposed molds (1, 2) for resin coating 
with a surface of said semiconductor wafer 
having said bump facing upward; 
25 supplying a required amount of a resin material 

(6) in said cavity (5); 

applying a film (7) for exposing said bump onto 
a molding surface of the other of said molds (1 , 
2); 

30 closing said molds (1 ,2) together; 

heating to melt said resin material (6) in said 
cavity (5); 

pressing said film (7) against said bottom sur- 
face of said cavity (5) by a pressing member (8) 
35 provided on said molding surface of said other 

mold (1,2); 

abutting said film (7) against a leading edge of 
said bump (3) in said cavity in said pressing 
step; and 

40 coating said surface having said bump of said 

semiconductor wafer (4) with said resin by 
applying a pressure to said resin on said cavity 
(5) through said film (7) in said pressing step. 

45 2. The method of coating the semiconductor wafer 
with resin according to daim 1, wherein said cavity 
(5) is provided in the molding surface of said lower 
mold (2), and said pressing member (8) is provided 
on said upper mold (1). 

50 

3- The method of coating the semiconductor wafer 
with resin according to daim 2, wherein said film (7) 
is applied onto said molding surface of said upper 
mold (1) in said film applying step. 

55 

4. The method of coating the semiconductor wafer 
with resin according to claim 1 or 2, wherein said 
resin coating step is performed with a prescribed 
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vacuum being drawn at least into said cavity. 

5. The method of coating the semiconductor wafer 
with resin according to claim 1 , wherein said film is 
attracted and fixed to said molding surface of said 5 
other mold in said film applying step. 

6. The method of coating the semiconductor wafer 
with resin according to claim 2, wherein said film is 
attracted and fixed to said molding surface of said w 
upper mold (1) in said film applying step. 

7. The method of coating the semiconductor wafer 
with resin according to claim 5 or 6, wherein said 
semiconductor supplying step includes the step of 15 
attracting and fixing said semiconductor wafer (4) to 
said bottom surface of said cavity (5). 

8. The method of coating the semiconductor wafer 
with resin according to claim 5 or 6, wherein said 20 
step of dosing said molds is performed with a pre- 
scribed vacuum being drawn at least into said cav- 
ity (5). 

9. A mold for coating a surface of a semiconductor 25 
wafer having a bump with resin, comprising: 

a stationary mold (1) and a movable mold (2) 
with their molding surfaces opposed; 
a cavity (5) provided in one of said molding sur- 30 
faces of said stationary mold (1) and said mov- 
able mold (2); 

heating means (15) for heating to melt a resin 
material in said cavity (5); 

a film (7) for exposing said bump applied onto 35 
the other of said opposed molding surfaces; 
and 

a pressing member (8) provided in said other 
molding surface for pressing said film (7) 
against a bottom surface of said cavity (5). ao 

10. The mold for coating the surface of the semicon- 
ductor wafer with resin according to claim 9, further 
comprising adjusting means (21) for adjusting said 
surface with said hump of said semiconductor wafer 45 
(4) placed on said bottom surface of said cavity (5) 
and a pressing surface of said pressing member (8) 
such that they are almost in parallel to each other. 

11. The mold for coating the surface of the semicon- so 
ductor wafer with resin according to claim 9, further 
comprising means for attracting and fixing said film 

(7) to the molding surface of said mold provided 
with said pressing member (8). 

55 

12. The mold for coating the surface of the semicon- 
ductor wafer with resin according to claim 1 1 , fur- 
ther comprising means for attracting and fixing said 



semiconductor wafer (4) to said bottom surface of 
said cavity (5). 

13. The mold for coating the surface of the semicon- 
ductor wafer with resin according to claim 9. further 
comprising means for drawing a prescribed vacuum 
at least into said cavity (5). 
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FIG. 1A 




FIG. 1B 8 
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FIG.3A 
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FIG. 4A 
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FIG. 5 A 
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FIG. 6A 
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FIG. 7A 




FIG. 7B 




FIG. 7C 
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FIG. 8A 
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